Introduction cleus POMC neurons, act to tonically inhibit energy intake. The discovery of the hypothalamic melanocorThe concept of the lipostat or adipostat was originally tin antagonist AGRP (Shutter et al., 1997) suggests, proposed as a model for the regulation of food intake however, that the melanocortin system may also sense and posited that the amount of energy stored in the orexigenic signals. AGRP has been demonstrated to form of adipose tissue could be detected and held conbe a specific high-affinity competitive antagonist of the stant by the CNS (Kennedy, 1953) . The data in support MC3-R and MC4-R (Fong et al., 1997), and intracerebroof the adipostat from both rodents and humans are ventricular administration of AGRP alone potently stimuextensive. In rats, for example, following caloric restriclates feeding (Rossi et al., 1998) . Furthermore, AGRP tion and a weight loss of 10%-15%, animals increase and NPY are largely coexpressed in the same set of food intake and decrease energy expenditure until they arcuate neurons (Broberger et al., 1998), and these neureturn to their previous weight (Mitchel and Keesey, rons are shown to project to many of the same hypotha-1977). Likewise, rats that have been rapidly increased lamic sites to which the arcuate nucleus POMC neurons in weight also return to their previous weights after a project (Broberger et al., 1998; Haskell-Luevano et al., period of ad libitum feeding (Steffens, 1975 
inhibitory effect on food intake for up to 4 hr in compari-
The ability of intra-PVH melanocortin administration to regulate energy expenditure was also examined by son with artificial cerebrospinal fluid-(ACSF-) treated animals ( Figure 2b ; n ϭ 8, p Ͻ 0.0001). These data demassaying oxygen consumption in resting mice. Within 1 hr of treatment, the oxygen consumption in MTII-treated onstrate that the full effect of melanocortin peptides on feeding behavior, previously evoked by injection into the lean control mice (ob/ϩ and ϩ/ϩ) was 4378 ml/kg/hr, ‫%071ف‬ higher than that observed in ACSF-treated mice lateral ventricle, can be as potently elicited by specific administration within a single hypothalamic nucleus, the ( Figure 2d ; 2534 ml/kg/hr, p Ͻ 0.0001). The extent of increased oxygen consumption induced by MTII treat-PVH. Furthermore, the ability of the antagonist SHU9119 to stimulate feeding suggests a role for endogenous ment diminished gradually with time but was still significantly higher than the control at the end of the test ␣-MSH release at the PVH in the tonic control of food intake.
period. After demonstrating the potent effect of melanocortin agonists and antagonists administered unilaterally in the MTII and NPY Have Opposing Actions on GABA-Evoked Currents within PVH, we next tested whether MTII could act as a functional antagonist of the orexigenic actions of NPY within Individual PVH Neurons Whole-cell recordings were made from mpPVH neurons the PVH. MTII (0.3 nmol) was administered first to mice cannulated unilaterally in the PVH, followed 10 min later that demonstrated a predominant inhibitory synaptic response to local electrical stimulation, registered as an by administration of 0.14 nmol NPY. While NPY alone elicited a potent orexigenic response measured at 1 or 2 outward synaptic current ( While the studies reported here focus on the PVH as had no effect on the remaining glutamate-mediated syna model system, the data do not exclude the possibility aptic response (Figures 4a and 4b ), but application of that the adipostat may actually be composed of a dis-MTII to the same neurons in the presence of the glutatributed set of nuclei. Furthermore, the focus here on mate receptor antagonist kynurenate (1 mM) resulted the POMC and NPY/AGRP fibers in no way rules out in an enhancement of the GABA A -mediated response critical roles for other orexigenic and anorexigenic neu- (Figures 4c and 4d) . Similar results were observed with NPY (data not shown). These results are consistent with ropeptides within the PVH. The PVH is a site to which (Klapstein et al., 1990).
Immunohistochemistry and Confocal Microscopy
Based on the coupling data described above, the sim- 
